Cytoplasmic Ca2+ in platelets is controlled by cyclic AMP: antagonism between stimulators and inhibitors of adenylate cyclase.
Activation of platelets by thrombin rapidly increases cytoplasmic free calcium, [Ca2+]i, measured by Quin -2, and induces secretion. Stimulators of adenylate cyclase (i.e. PGI2, PGD2, forskolin) suppressed or reversed the increase of [Ca2+]i. Inhibitors of adenylate cyclase (i.e. epinephrine, ADP), added before or after thrombin, counteracted PGI2, PGD2 and forskolin and thereby increased [Ca2+]i and restored secretion. Responses to epinephrine (via alpha-2 adrenoreceptors) and ADP were independent of extracellular Ca2+, but required maintained occupancy of thrombin receptors and intact cAMP-phosphodiesterase activity. These results indicate that cAMP serves as an inhibitory second-messenger that antagonizes the mobilization of Ca2+, an activator second-messenger.